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(54) SMART WELDING HELMETS

(567)  Described herein are examples of smart welding
helmets having a plurality of functions that go beyond
conventional welding helmets. For example, a smart
welding helmet may be configured to detect ifiwhen the
helmet surpasses one or more temperature thresholds,
which may alert an operator if they have been welding
too close and/or fortoo long. Other example smart helmet
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functions may include the ability to display (and/or oth-
erwise output) feedback/guidance and/or welding infor-
mation, as well as communicate with appropriate person-
nel. In some examples, the smart welding helmet may
be configured to selectively enable/disable certain func-
tions of the smart welding helmet to accommodate the
needs of a particular operator and/or groups of operators.
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Description
CROSS REFERENCE TO RELATED APPLICATIONS

[0001] This application claims priority to, and the ben-
efit of, U.S. Provisional Patent Application No.
63/109,036, entitled "SMART WELDING HELMETS,"
filed November 3, 2020, the entire contents of which be-
ing hereby incorporated by reference.

TECHNICAL FIELD

[0002] The present disclosure generally relates to
welding helmets and, more particularly, to smart welding
helmets.

BACKGROUND

[0003] Conventional welding helmets are sometimes
worn by welding when performing welding operations.
The helmets have a hard shell configured to shield the
head of an operator from welding spatter, and a viewing
window so that the operator can see the surrounding en-
vironment while wearing the helmet. Some welding hel-
mets are shared between operators, while others are re-
served for use by only one operator.

[0004] Limitations and disadvantages of conventional
and traditional approaches will become apparent to one
of skill in the art, through comparison of such systems
with the present disclosure as set forth in the remainder
of the present application with reference to the drawings.

BRIEF SUMMARY

[0005] The present disclosure is directed to smart
welding helmets, substantially as illustrated by and/or de-
scribed in connection with at least one of the figures, and
as set forth more completely in the claims.

[0006] These and other advantages, aspects and nov-
el features of the present disclosure, as well as details
of an illustrated example thereof, will be more fully un-
derstood from the following description and drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
[0007]

FIG. 1 shows an example of an operator wearing a
smart welding helmet, in accordance with aspects
of this disclosure.

FIG. 2a shows an enlarged front view of the smart
welding helmet of FIG. 1, in accordance with aspects
of this disclosure.

FIG. 2b shows a side view of the example smart
welding helmet of FIG. 1, in accordance with aspects
of this disclosure.
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FIG. 3is a block diagram showing example electrical
components of the smart helmet of FIG. 1, in accord-
ance with aspects of this disclosure.

FIG. 4 is a flow diagram illustrating an example op-
eration of a temperature detection program of the
smart helmet of FIG. 1, in accordance with aspects
of this disclosure.

FIG. 5 is a flow diagram illustrating an example op-
eration of a helmet function program of the smart
helmet of FIG. 1, in accordance with aspects of this
disclosure.

[0008] The figures are not necessarily to scale. Where
appropriate, the same or similar reference numerals are
used in the figures to refer to similar oridentical elements.

DETAILED DESCRIPTION

[0009] Someexamples ofthe presentdisclosure relate
to smart welding helmets. In some examples, a smart
welding helmet may have bevy of helmet functions that
go beyond the normal capabilities of a conventional weld-
ing helmet. For example, a smart welding helmet may be
configured to detect iffwhen the helmet surpasses one
or more temperature thresholds, which may alert an op-
erator if they have been welding too close and/or for too
long. Other example smart helmet functions may include
the ability to display (and/or otherwise output) feed-
back/guidance and/or welding information, as well as
communicate with appropriate personnel. In some ex-
amples, the smart welding helmet may be configured to
selectively enable/disable certain functions of the smart
welding helmetto accommodate the needs of a particular
operator and/or groups of operators.

[0010] Someexamples ofthe presentdisclosure relate
to a welding helmet, comprising: an outer shell having
an external surface; a cover lens having an outer surface;
a temperature sensor configured to measure a temper-
ature indicative of the external surface of the outer shell
or the outer surface of the cover lens; and control circuitry
configured to output a signal in response to determining
the temperature exceeds a threshold.

[0011] In some examples, the signal indicates arisk to
the welding helmet due to high temperature. In some
examples, the welding helmet further comprises a user
interface configured to receive the signal and output a
visual notification or audible notification in response to
receiving the signal. In some examples, the visual noti-
fication or audible notification indicates a risk to the weld-
ing helmet due to high temperature.

[0012] In some examples, the control circuitry is con-
figured to output the signal to an external device via com-
munication circuitry. In some examples, the external de-
vice is a mobile device. In some examples, the external
device is a computer. In some examples, the external
device is a piece of welding equipment, and the signal
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comprises a disable signal.

[0013] In some examples, the temperature sensor is
integrated into the cover lens. In some examples, the
welding helmet further comprises a thermal conductor
extending from the external surface of the outer shell into
an interior of the outer shell, the temperature sensor be-
ing positioned proximate the thermal conductor.

[0014] Some examples of the presentdisclosure relate
to a welding helmet, comprising: control circuitry config-
ured to: identify one or more helmet functions of a plurality
of helmet functions that are accessible, and enable the
one or more helmet functions and disable a remainder
of the plurality of helmet functions.

[0015] In some examples, the control circuitry is con-
figured to determine an identity of an operator wearing
the welding helmet, and identify the one or more helmet
functions that are accessible based on the identity of the
operator. In some examples, the welding helmet further
comprises a sensor configured to automatically detect a
characteristic of the operator, the control circuitry config-
ured to determine the identity of the operator based on
the characteristic detected by the sensor. In some exam-
ples, the welding helmet further comprises a user inter-
face configured to receive credentials of the operator,
the control circuitry configured to determine the identity
of the operator based on the credentials received by the
user interface.

[0016] Insome examples, welding helmet further com-
prises a user interface configured to output a notification
to an operator wearing the welding helmet identifying the
one ormore helmetfunctions thatare accessible. In some
examples, the plurality of helmet functions comprise two
or more of a helmet status detection function, an auto-
matic light configuration function, an automatic lens con-
figuration function, a torch travel speed detection func-
tion, a temperature detection function, a personal pro-
tective equipment (PPE) detection function, an arc on
time tracking function, an operator identification function,
alens maintenance detection function, a welding param-
eter viewing function, a work instruction viewing function,
a communication function, or a guidance or feedback
function.

[0017] In some examples, the control circuitry is con-
figured to identify the one or more helmet functions based
on one or more signals received from an external device.
In some examples, the control circuitry is configured to
identify the one or more helmet functions based on a file
or data structure stored in memory circuitry of the welding
helmet. In some examples, the welding helmet further
comprises communication circuitry configured to com-
municate with an external device, the control circuitry
configured to update the file or data structure based on
one or more signals received from the external device
via the communication circuitry. In some examples, the
update comprises a change in the one or more helmet
functions that are accessible.

[0018] FIG. 1 shows an example of a welding operator
102 wearing a smart welding helmet 200. As shown, the
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smartwelding helmet 200 is in communication with weld-
ing equipment 106, one or more mobile devices 101 (e.g.,
smartphones, tablets, etc.), one or more other smart
welding helmets 200, and one or more remote servers
108. While referred to as remote, in some examples one
or more of the remote servers 108 may be nearby servers
and/or (e.g., desktop, laptop, etc.) computers. In some
examples, the smart welding helmet 200 may also be in
communication with other welding devices, such as, for
example, a welding torch 114 connected to the welding
equipment 106 via cable 116. In some examples, some
or all of the communication may be through one or more
cellular communication networks, local area networks,
and/or wide area networks (e.g., the Internet).

[0019] Inthe example of FIG. 1, the welding equipment
106 comprises a welding-type power supply 118, wire
feeder 120, and gas supply 122. In some examples, the
wire feeder 120 may be configured to feed wire to the
welding torch 114. In some examples, the gas supply
122 may be configured to route shielding gas to the weld-
ing torch 114.

[0020] In the example of FIG. 1, the power supply 118
includes communication circuitry 124, control circuitry
126, and power conversion circuitry 128 interconnected
with one another. In some examples, the communication
circuitry 124 may be configured for communication with
the remote server(s) 108, welding torch 114, and/or the
smart welding helmet 200. In some examples, the power
conversion circuitry 128 may be configured to receive
input power (e.g., from a generator, a battery, mains pow-
er, etc.) and convert the input power to welding-type out-
put power, such as might be suitable for use by the weld-
ing torch 114 for welding-type operations, for example.
In some examples, the control circuitry 126 may be con-
figured to control operation of the communication circuitry
124, power conversion circuitry 128, wire feeder 120,
and/or gas supply 122 (e.g. via one or more control sig-
nals). In some examples, the control circuitry 126 may
control communications of the welding equipment 106
with the smart helmet 200.

[0021] FIGS. 2a-2b show enlarged front and side de-
pictions of the example smart welding helmet 200. As
shown, the smart welding helmet 200 comprises a helmet
shell 230 attached to a suspension 232. As shown, the
suspension 232 comprises several straps and/or bands
configured to wrap around the head of an operator 102.
The straps are connected to one another and to the hel-
met shell 230 at least at two side attachment points on
either side of the head of the operator 102. In some ex-
amples, the smarthelmet 200 may be configured torotate
and/or pivot about the side attachment points to transition
between raised and lowered positions.

[0022] Inthe example of FIGS. 2a-2b, the smart helmet
200 includes a coverlens 202, several sensors 204, mul-
tiple lights 206, a thermally conductive element 212, a
plurality of control inputs 208 (e.g., knobs, buttons, le-
vers, switches, touch screens, microphones, etc.), hel-
metcircuitry 300 (e.g., to control the above components),
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and a power source 210 (e.g., to power the above com-
ponents). While described as control inputs 208, in some
examples, the control inputs 208 may also comprise out-
put devices, such as, for example, audio output devices
(e.g., speaker(s)) and/or haptic output devices. While
shown as being retained on an external surface of the
smart helmet 200 in the example of FIGS. 2a-2b, in some
examples, lights 206 and/or control inputs 208 (e.g., mi-
crophones) may also be retained on an internal surface
of the smart helmet 200. As shown in FIG. 2b, sensors
204 may also be positioned within the helmet shell 230.
[0023] In some examples, one or more of the sensors
204 may comprise an optical sensor (e.g., a camera), an
inertial measurement unit (IMU) (e.g., comprising an ac-
celerometer and/or gyroscope), a photodiode sensor, a
capacitive sensor, an infra-red (IR) sensor, an acoustic
sensor, an induction sensor, a motion sensor, an opacity
sensor, a proximity sensor, an inductive sensor, a mag-
net, a magnetic sensor, a GPS sensor, a heat sensor, a
thermocouple, a thermistor, a photoelectric sensor, an
ultrasonic sensor, an inclinometer, a force sensor, a pi-
ezoelectric sensor, a chemical sensor, an ozone sensor,
a smoke sensor, a magnetometer, a carbon dioxide de-
tector, a carbon monoxide detector, an oxygen sensor,
a glucose sensor, an altimeter, an object detector, a
marker detector, a laser rangefinder, a sonar, a heart
rate sensor, a current sensor, a voltage sensor, a power
sensor, a mechanical switch, a reed switch, a potentiom-
eter, an (e.g., optical) encoder, and/or a gaze tracker.
[0024] In some examples, one or more of the sensors
204 may be used to detect whether the helmet is being
worn raised, lowered, or not at all. In some examples,
one or more of the sensors 204 may be used to automat-
ically identify an operator 102 wearing the smart helmet
200. In some examples, one or more of the sensors 204
(e.g., optical sensor(s)) may be used to record text, im-
age, video, and/or voice messages (e.g., in conjunction
with one or more control inputs 208).

[0025] While five sensors are shown in the examples
of FIGS. 2a-2b, in some examples, more or fewer sensors
204 may be used. In the example of FIG. 2b, atleast one
sensor 204 is shown within (and/or at/on an internal sur-
face of) the helmet shell 230, though, in some examples,
more sensors 204 may be positioned within the helmet
shell 230. As shown, the sensor 204 is proximate the
thermally conductive element 212, which extends from
an external surface of the smart helmet 200 (and/or hel-
met shell 230) to an internal surface of the smart helmet
200 (and/or helmet shell 230). In some examples, this
arrangement may allow the sensor 204 to measure a
temperature indicative of the temperature at/of the exter-
nal surface of the smart helmet 200 (and/or helmet shell
230) without actually being at/on the external surface of
the smart helmet 200 and/or subjected to the heat at/on
the external surface of the smart helmet 200 (and/or hel-
met shell 230). In some examples, the thermally conduc-
tive element 212 may extend only partway through the
smart helmet 200 (and/or helmet shell 230). Thereby, the
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smart helmet 200 (and/or helmet shell 230) may insulate
any heat conducted by the thermally conductive element
212, and prevent the heat from being felt by the operator.
In such an example, the sensor 204 may also be posi-
tioned within the interior of the smart helmet 200 (and/or
helmet shell 230), proximate the thermally conductive
element 212.

[0026] In the example of FIGS. 2a-2b, the cover lens
202 is positioned in the smart helmet 200 at approximate-
ly eye level. As shown, sensors 204 are positioned prox-
imate the cover lens 202. In some examples, the cover
lens 202 includes an auto-darkening filter (ADF). In some
examples, one or more sensors 104 may be integrated
with the cover lens 202 and/or ADF. In some examples,
the cover lens 202 may be (e.g., partially or fully) trans-
parent and/or configured to allow an operator 102 to see
through the cover lens 202 and view the surrounding en-
vironment.

[0027] In the example of FIG. 2b, the operator 102 is
wearing smart glasses 250 underneath the smart helmet
200. In some examples, the smart glasses 250 may be
considered part of the smart helmet 200. While shown
as separate from the smart helmet 200 in the example
of FIG. 2b, in some examples, the smart glasses 250
may be attached to and/or integrated into the smart hel-
met 200. While discussed herein as smart glasses 250,
in some examples, the smart glasses 250 may actually
be goggles, monocles, and/or other eyewear and/or
headwear.

[0028] In some examples, the smart glasses may in-
clude one or more display screens overlaid onto part of
the lens(es) of the smart glasses 250. In some examples,
a display screen may be part of an entire lens. In some
examples, a display screen may be part of only a portion
of a lens, so as to be visible to only one eye and/or po-
sitioned over a portion (e.g., top/bottom/left/right) of one
or both eyes. In some examples, the display screen(s)
may be a near-eye display. In some examples, the dis-
play screen(s) may be semi-transparent and/or config-
ured to overlay information (e.g., virtual/simulated/holo-
graphic objects, guidance, messages, parameters, etc.)
onto at least part of lens(es). In some examples, infor-
mation overlaid via the display screen may include re-
maining power (e.g., battery life) of the smart helmet 200,
status of nearby welding equipment 106 in communica-
tion with the smart helmet 200, status of a nearby PAPR
(e.g., filter status) in communication with the smart hel-
met 200, and/or information (e.g., metrics, instructions,
guidance, etc.) from weld and/or part tracking systems
in communication with the smart helmet 200.

[0029] Insome examples, one or more optical sensors
204 may be configured to capture images/videos of the
surrounding environment, and those images/videos may
be processed (e.g., by the helmet circuitry 300) to provide
images/videos to the operator 102 via the display
screen(s) of the smart glasses 250. In some examples,
the smart glasses 250 may include its own sensors (e.g.,
similar to the sensors 204) and/or circuitry (e.g., similar
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to the helmet circuitry 300). In some examples, the dis-
play screen(s) of the smart glasses 250 may be config-
ured to convert electrical signals (e.g., from the helmet
circuitry 300, circuitry of smart glasses 250, sensors of
smart glasses 250, and/or sensors 204) into optical in-
formation viewable by the operator 102. In some exam-
ples, by using display screen to superimpose information
onto the smart glasses 250, the operator 102 may be
shown a variety of mixed, virtual, and/or augmented re-
ality views, displays, information, and/or interfaces, such
as described, for example, in U.S. Pat. No. 10,448,692,
issued on October 22, 2019, and U.S. Patent No.
10,380,911, issued on August 13, 2019, the entirety of
both being hereby incorporated by reference.

[0030] In some examples, the display screen(s) of the
smart glasses 250 may be further configured to show an
operator 102 other information. For example, the display
screen(s) of the smart glasses 250 may show one or
more menus, instructions (e.g., work instructions), weld-
ing parameters (e.g., voltage, current, wire feed speed,
etc.) of the welding equipment 106, settings of the smart
glasses 250, properties of the cover lens 202 (e.g., ADF
mode, shade, sensitively, delay settings), settings of the
smart helmet 200, trigger lock settings of the welding
torch 114, consumable status of the welding torch 114
and/or wire feeder 120, fume extraction information,
maintenance information, messages (e.g., text, video,
image, etc.), alerts, notifications, times (e.g., duration of
last weld, arc on time for day, week, all time, etc.), and/or
other information. In some examples, information dis-
played via the display screen(s) may be pinned and/or
anchored to one or more real world locations. In some
examples, the smart glasses 250 may be further config-
ured to zoom, pan, crop and/or otherwise adjust how con-
tent is shown on the display screen(s) of the smart glass-
es 250.

[0031] In some examples, the smart glasses 250 may
include one or more control inputs and/or control outputs
(e.g., speakers, microphones, touchpad, buttons, etc.),
such as, for example, on the frame of the smart glasses
250. However, as the smart glasses 250 may be difficult
for an operator 102 to access while wearing the smart
welding helmet 200, in some examples, the smart helmet
200 may be configured to receive inputs via the control
inputs 208 of the smart helmet 200 and relay the inputs
(as appropriate) to the smart glasses 250 as if they were
inputs of the smart glasses 250 themselves. In some ex-
amples, the smart glasses 250 may include communica-
tion circuitry configured to communicate with the smart
helmet 200 via one or more wired and/or wireless proto-
cols, such as discussed below.

[0032] FIG. 3 is a block diagram showing example
components of the helmet circuitry 300 of the smart hel-
met 200, as well as interconnections between the com-
ponents ofthe helmet circuitry 300 and other components
of the smart helmet 200. As shown, the helmet circuitry
300 includes memory circuitry 302, processing circuitry
304, communication circuitry 306, and user interface (Ul)
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circuitry 308, interconnected with one another via a com-
mon electrical bus. The helmet circuitry 300 is also in
electrical communication with the control inputs/outputs
208, the sensor(s) 204, and the light(s) 206.

[0033] In the example of FIG. 3, the helmet circuitry
300, control inputs/outputs 208, sensor(s) 204, and
light(s) 206 are powered by a power source 210 (e.g., a
battery, power cell, etc.). While the power source 210,
sensor(s) 204, and light(s) 206 are shown as separate
from the helmet circuitry 300 in the example of FIG. 3, in
some examples, the power source 210 and/or some or
all of the sensors 204 and/or lights 206 may be part of
the helmet circuitry 300. In some examples, one or more
of the sensors 204 may be configured to detect a remain-
ing power (and/or voltage) level of the power source 210,
and/or a current output power (and/or current/voltage) of
the power source 210. In some examples, the power
source 210 may be configured to connect to and/or re-
ceive power from an external source, either to directly
power the smart helmet 200 or to recharge the power
source 210 (e.g., via wired or wireless recharging).
[0034] In some examples, the Ul circuitry 308 may be
coupled to the control inputs 208 (and/or certain mechan-
ical and/or electromechanical aspects of the control in-
puts 208). In some examples, the Ul circuitry 308 may
comprise one or more drivers for the control inputs 208.
In some examples, the Ul circuitry 308 may be configured
to generate one or more signals representative of input
received via the control inputs 208. In some examples,
the Ul circuitry 308 may also be configured to generate
one or more outputs (e.g., via the via the control inputs
208) in response to one or more signals (e.g., received
via the bus).

[0035] Insome examples, the communication circuitry
306 may include one or more wireless adapters, wireless
cards, cable adapters, wire adapters, dongles, radio fre-
quency (RF) devices, wireless communication devices,
Bluetooth devices, IEEE 802.11-compliant devices, WiFi
devices, cellular devices, GPS devices, Ethernet ports,
network ports, lightning cable ports, cable ports, etc. In
some examples, the communication circuitry 306 may
be configured to facilitate communication via one or more
wired media and/or protocols (e.g., Ethernet cable(s),
universal serial bus cable(s), etc.) and/or wireless medi-
ums and/or protocols (e.g., cellular communication, gen-
eral packet radio service (GPRS), near field communi-
cation (NFC), ultra high frequency radio waves (common-
ly known as Bluetooth), IEEE 802.11x, Zigbee, HART,
LTE, Z-Wave, WirelessHD, WiGig, etc.). In some exam-
ples, the communication circuitry 306 may be coupled to
one or more antennas to facilitate wireless communica-
tion.

[0036] Insome examples, the communication circuitry
306 may be configured to facilitate communications be-
tween the smart helmet 200 and other devices internal
to, and/or external of, the smart helmet 200. Forexample,
the communication circuitry 306 of the smart helmet 200
may facilitate communications between the smart helmet
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200 and the smart glasses 250, other smart helmets 200,
one or more mobile devices 101, the remote server(s)
108, the welding equipment 106, and/or other devices.
In some examples, the communication circuitry 306 may
receive one or more signals (e.g., from the welding equip-
ment 106, sensor(s) 204, remote server(s) 108, cover
lens 202, etc.) decode the signal(s), and provide the de-
coded data to the electrical bus. As another example, the
communication circuitry 306 may receive one or more
signals from the electrical bus (e.g., representative of one
or more inputs from control inputs 208) encode the sig-
nal(s), and transmit the encoded signal(s) to an external
device (e.g., the smart glasses 250, other smart helmets
200, one or more mobile devices 101, the remote serv-
er(s) 108, the welding equipment 106, etc.).

[0037] Insome examples, the processing circuitry 304
may comprise one or more processors, controllers,
and/or graphical processing units (GPUs). In some ex-
amples, the processing circuitry 304 may comprise one
or more drivers for the sensor(s) 204 and/or cover lens
202. In some examples, the processing circuitry 304 may
be configured to execute machine readable instructions
stored in the memory circuitry 302.

[0038] In the example of FIG. 3, the memory circuitry
302includes (and/or stores) a temperature detection pro-
gram 400 and a helmet function program 500. In some
examples, the temperature detection program 400 and
helmet function program 500 may comprise machine
readable instructions configured for execution by the
processing circuitry 304. In some examples, the temper-
ature detection program 400 and the helmet function pro-
gram 500 may be implemented via discrete circuitry (e.g.,
of the processing circuitry 304) rather than, or in addition
to, being part of (and/or stored in) the memory circuitry
302.

[0039] In some examples, the temperature detection
program 400 may take action if/when a detected temper-
ature of the smart helmet 200 exceeds one or more
threshold temperatures. In some examples, the temper-
ature detection program 400 may run continuously while
the temperature detection program 400 is enabled and/or
the smart helmet 200 is powered on and/or activated. In
some examples, the temperature detection program 400
may run only during welding operations. For example,
the smart helmet 200 may receive one or more signals
from the welding torch 114 and/or welding equipment
106 indicating that a welding operation is occurring (e.g.,
via indicative values of voltage, current, wire feed speed,
and/or other welding parameters), and activate the tem-
perature detection program 400 in response to determin-
ing a welding operation is occurring.

[0040] FIG. 4 is a flowchart illustrating operation of an
example temperature detection program 400. In the ex-
ample of FIG. 4, the temperature detection program 400
begins at block 402, where the temperature detection
program 400 detects a temperature of the smart welding
helmet 200. In particular, the temperature detection pro-
gram 400 may detect a temperature of an external sur-
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face of the helmet shell 230 and/or an outer surface of
the cover lens 202 of the smart helmet 200 via sensor(s)
204. In some examples, one or more sensors 204 posi-
tioned at/on the exterior surface of helmet shell 230,
and/or proximate to the cover lens 202, may be used to
measure the temperature. In some examples, one or
more sensors 204 positioned at/on an interior surface of
the helmet shell 230 may measure a temperature indic-
ative of the temperature of the external surface of the
helmet shell 230 and/or an outer surface of the cover
lens 202 via the thermally conductive element 212.
[0041] In the example of FIG. 4, the temperature de-
tection program 400 proceeds to block 404 after block
402. At block 404, the temperature detection program
400 compares the temperature measured at block 402
to a first threshold temperature. In some examples, the
first threshold temperature may be stored in memory cir-
cuitry 302 and/or set by the operator 102 (e.g., via the
controlinputs 208). In some examples, the first threshold
temperature may be relatively low temperature below
which there is little risk to the smart helmet 200.

[0042] In the example of FIG. 4, the temperature de-
tection program 400 proceeds to block 406 after block
404 if the measured temperature from block 402 is below
the first threshold temperature. At block 406, the temper-
ature detection program 400 enables (and/or re-enables)
the welding equipment 106, to the extent necessary. In
some examples, block 406 may only execute if the tem-
perature detection program 400 previously disabled the
welding equipment 106 (without enabling afterwards). In
some examples, the temperature detection program 400
may enable the welding equipment 106 by sending one
or more enable signals to the welding equipment 106
(e.g., via the communication circuitry 306).

[0043] In the example of FIG. 4, the temperature de-
tection program 400 proceeds to block 408 after block
404 if the measured temperature from block 402 is not
below the first threshold temperature. At block 408 the
temperature detection program 400 compares the tem-
perature measured at block 402 to a second threshold
temperature. In some examples, the second threshold
temperature may be the same as the first threshold tem-
perature. In some examples, the second threshold tem-
perature may be higher than the first threshold temper-
ature. In some examples, the second threshold temper-
ature may be stored in memory circuitry 302 and/or set
by the operator 102 (e.g., via the control inputs 208). In
some examples, the second threshold temperature may
be a temperature above which there is a risk of damage
to the helmet shell 230 and/or cover lens 202 (e.g., due
to extreme heat and/or melting). As shown, the temper-
ature detection program 400 returns to block 402 after
block 408 if the measured temperature is not greater than
the second threshold temperature.

[0044] In the example of FIG. 4, the temperature de-
tection program 400 proceeds to block 410 after block
408 if the measured temperature is greater than the sec-
ond threshold temperature. Atblock 410, the temperature
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detection program 400 compares the temperature meas-
ured at block 402 to a third threshold temperature. In
some examples, the third threshold temperature may be
the same as the second threshold temperature. In some
examples, the third threshold temperature may be higher
than the second threshold temperature. In some exam-
ples, the third threshold temperature may be stored in
memory circuitry 302 and/or set by the operator 102 (e.g.,
via the control inputs 208). In some examples, the third
threshold temperature may be a temperature above
which there is an imminent and high risk of damage to
the helmet shell 230 and/or cover lens 202 due to the
detected heat.

[0045] In the example of FIG. 4, the temperature de-
tection program 400 proceeds to block 412 after block
410 if the measured temperature is not greater than the
third threshold temperature. In some examples, the tem-
perature detection program 400 may proceed to block
412 after block 408 if the measured temperature is great-
er than the second threshold temperature (and then to
block 410 after block 412). At block 412, the temperature
detection program 400 outputs one or more signals. For
example, the signal(s) may be representative of a notifi-
cation to the operator 102 that the temperature of the
helmet shell 230 and/or cover lens 202 has exceeded
the second threshold temperature.

[0046] In some examples, the signal(s) may be output
via the control inputs/outputs 208 and/or smart glasses
250. For example, the notification may be output to the
operator 102 via the display screen(s) of the smart glass-
es 250, speakers of the smart glasses 250, speakers of
the control inputs/outputs 208, and/or some other appro-
priate mechanism. In some examples, the signal(s) may
be output via the helmet communication circuitry 306 of
the smart helmet 200. For example, the helmet commu-
nication circuitry 306 may send the signal(s) to one or
more mobile devices 101 (e.g., of the operator 102, su-
pervisor(s), etc.), remote servers 108, other smart hel-
mets 200, and/or other devices. As shown, the temper-
ature detection program 400 returns to bloc k 402 after
block 412.

[0047] In the example of FIG. 4, the temperature de-
tection program 400 proceeds to block 414 after block
410 if the measured temperature is greater than the third
threshold temperature. At block 414, the temperature de-
tection program 400 disables the welding equipment 106
(e.g., welding-type power supply 118 and/or wire feeder
120) and/or welding torch 114, so as to prevent the tem-
perature of the smart helmet 200 from further increasing.
In some examples, the temperature detection program
400 may disable the welding equipment 106 and/or weld-
ing torch 114 by sending one or more disable signals to
the welding equipment 106 and/or welding torch 114. In
some examples, in response to receiving the signal(s),
the control circuitry 126 may stop the motor from feeding
additional wire and/or control the power conversion cir-
cuitry 128 to cease outputting welding-type power. In
some examples, in response to receiving the signal(s),
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the welding torch 114 may cease sending trigger signals
to the welding equipment 106 and/or applying welding-
type power via a torch electrode. As shown, the temper-
ature detection program 400 returns to block 402 after
block 414.

[0048] FIG. 5is a flowchart illustrating operation of an
example helmet function program 500. In some exam-
ples, the helmet function program 500 may selectively
enable and/or disable certain functions of the smartweld-
ing helmet 500 to accommodate different operators 102.
In some examples, the helmet function program 500 may
run continuously while the smart helmet 200 is powered
on and/or activated. In some examples, the helmet func-
tion program 500 may execute at startup, login, and/or
initialization.

[0049] In the example of FIG. 5, the helmet function
program 500 begins at block 502. At block 502, the hel-
metfunction program 500 identifies the smart helmet200
and/or the operator 102 wearing the smart helmet 200.
For example, the smart helmet 200 may store in memory
circuitry 302 a unique identifier (e.g., serial number) of
the smart helmet 200. As another example, the smart
helmet 200 may receive identifying information from the
operator (e.g., via the control inputs 208) and/or detect
identifying information of the operator (e.g., via sensor(s)
204). In some examples, an operator 102 may provide
identifying information correlated with administrative
(e.g., total) access, rather than any particular operator.
In some examples, block 502 may be skipped altogether.
[0050] In the example of FIG. 5, the helmet function
program 500 proceeds to block 504 after block 502. At
block 504, the helmet function program 500 identifies
which functions of the smart helmet 200 are accessible
to this particular operator 102 and/or smart helmet 200.
In some examples, the smart helmet 200 may make this
identification by accessing one or more files and/or data
structures in memory circuitry 302. For example, there
may be a file and/or data structure in memory circuitry
302 that correlates particular operators 102 and/or smart
helmets 200 with a list of accessible and/or inaccessible
helmet functions. As another example, the file and/or da-
ta structure may pertain to just one particular smart hel-
met 200.

[0051] In some examples, the identification of acces-
sible helmet functions may involve communication (e.g.,
via helmet communication circuitry 306) with one or more
external devices, such as, for example, the remote serv-
er(s) 108. For example, the smart helmet 200 may send
one or more signals (e.g., representative of the identifi-
cation information of block 502) to the remote server(s)
108 and receive, in response, one or more signals rep-
resentative of the accessible and/or inaccessible helmet
functions for the operator 102 and/or smart helmet 200.
[0052] In some examples, a helmet function may be a
capability of the smart helmet 200 that can be enabled
and/or disabled by the smart helmet 200, such as, for
example, a productivity and/or quality enhancement fea-
ture. For example, one helmet function may be an ability
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for the smart helmet 200 to detect a status of the smart
helmet 200 (e.g., whether the smart helmet 200 is being
worn, and/or worn in an up/down position), such as via
sensor(s) 204. As another example, a helmet function
may include an ability of the smart helmet 200 to auto-
matically configure the light(s) 206 of the smart helmet
200, such as depending on whether an arc is present
and/or the status of the smart helmet 200. Another ex-
ample of a helmet function might be the ability to auto-
matically configure the coverlens 202 and/or one or more
lenses of the smart glasses 250 (e.g., based on some
input and/or saved operator preferences). Another ex-
ample of a helmet function might be the ability to detect
(e.g., via sensor(s) 204), determine, and/or display (or
otherwise output) a travel speed of the welding torch 114.
Another example of a helmet function might be the tem-
perature detection program 400. Another example of a
helmet function might be the ability to detect (e.g. via
sensor(s) 204) whether personal protective equipment
(PPE) is being worn by the operator 102. Another exam-
ple of a helmet function might be the ability to track (e.g.,
via sensor(s) 204 and/or communication with the torch
114 and/or welding equipment 106) an amount of time a
welding operation takes place and/or a welding arc is
presentin proximity to the operator 102. Another example
of a helmet function might be the ability to automatically
identify (e.g., via sensor(s) 204) an identity of the operator
102. Another example of a helmet function might be the
ability to detect (e.g. via sensor(s) 204) whether the cover
lens 202 needs replacement and/or maintenance. An-
other example of a helmet function might be the ability
to communicate with the welding torch 114, welding
equipment 106, remote server(s) 108, mobile device(s)
101, and/or other smart helmets 200. Other examples of
helmet functions might include the ability to view (e.g.,
via smart glasses 250) work instructions, parameters of
the welding equipment 106, real time welding technique
guidance/feedback, and/or other pertinent information.
[0053] In the example of FIG. 5, the helmet function
program 500 proceeds to block 506 after block 504. At
block 506, the helmet function program 500 outputs one
or more signals to inform the operator 102 of the helmet
functions to which they have (and/or do not have) access,
based on the identification(s) of block 504. In some ex-
amples, the helmet function program 500 may inform the
operator 102 by outputting one or more signals repre-
sentative of helmet functions to which they have (and/or
do not have) access. In some examples, the signal(s)
may be sent to the smart glasses 250 and/or control in-
puts/outputs 208, which may provide output(s) informing
the operator 102. In some examples, the signal(s) may
be output via the helmet communication circuitry 306 of
the smart helmet 200. For example, the helmet commu-
nication circuitry 306 may send the signal(s) to one or
more mobile devices 101 (e.g., of the operator 102, su-
pervisor(s), etc.), remote servers 108, other smart hel-
mets 200, and/or other devices.

[0054] In the example of FIG. 5, the helmet function
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program 500 proceeds to block 508 after block 506. At
block 508, the helmet function program 500 determines
whether to change which helmet functions are currently
accessible/inaccessible. In some examples, this deter-
mination may be based on user input (e.g., via control
inputs 208). In some examples, the helmet function pro-
gram 500 may prompt the operator 102 for input as to
whether they would like to change which helmet functions
are currently accessible/inaccessible.

[0055] In the example of FIG. 5, the helmet function
program 500 proceeds to block 510 after block 508 if the
helmet function program 500 determines not to change
which helmet functions are currently accessible/inacces-
sible. At block 510, the helmet function program 500 en-
ables those helmet functions that were identified as ac-
cessible, and disables those helmet functions identified
as inaccessible. As shown, the helmet function program
500 ends after block 510.

[0056] In the example of FIG. 5, the helmet function
program 500 proceeds to block 512 after block 508 if the
helmet function program 500 determines to change
which helmet functions are currently accessible/inacces-
sible. At block 512 the helmet function program 500 fa-
cilitates desired changes to which helmet functions are
accessible/inaccessible for the operator 102 and/or
smartwelding helmet 200. In some examples, the helmet
function program 500 may communicate and/or interact
with the remote server(s) 108 to facilitate the change(s).
In some examples, facilitating the change(s) may involve
facilitating one or more (e.g., financial) transactions. In
some examples, an operator may provide a code and/or
identifier correlated with a previously obtained credit, ac-
cess level, class designation, job, etc. that may be cor-
related with certain accessible and/or inaccessible hel-
met functions. In some examples, changes may also be
made to which helmet functions are accessible/inacces-
sible outside of the helmet function program 500, such
as through interaction (e.g. via mobile device 101) with
one or more websites and/or portals hosted by the remote
server(s) 108.

[0057] In the example of FIG. 5, the helmet function
program 500 proceeds to block 514 after block 512. At
block 514, the helmet function program 500 updates one
or more files and/or databases in/at the remote server(s)
108 and/or the memory circuitry 302 of the smart helmet
200 based on the changes made at block 512. In some
examples, this update may involve changing the identi-
fication of some helmet functions as accessible/inacces-
sible. As shown, the helmet function program 500 returns
to block 504 after block 514.

[0058] The disclosed smart welding helmet 200 has a
plurality of functionalities that go beyond conventional
welding helmets. For example, the smart welding helmet
200 has the ability to detect ifiwhen an external surface
of the helmet shell 230 and/or outer surface of the cover
lens 202 exceed one or more temperature thresholds,
and react accordingly. The smartwelding helmet 200 can
also selectively enable/disable certain functions of the
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smart welding helmet 200 to accommodate the needs of
a particular operator 102 and/or groups of operators 102.
[0059] The present methods and/or systems may be
realized in hardware, software, or a combination of hard-
ware and software. The present methods and/or systems
may be realized in a centralized fashion in at least one
computing system, or in a distributed fashion where dif-
ferent elements are spread across several interconnect-
ed computing or cloud systems. Any kind of computing
system or other apparatus adapted for carrying out the
methods described herein is suited. A typical combina-
tion of hardware and software may be a general-purpose
computing system with a program or other code that,
when being loaded and executed, controls the computing
system such that it carries out the methods described
herein. Another typical implementation may comprise an
application specific integrated circuit or chip. Some im-
plementations may comprise a non-transitory machine-
readable (e.g., computer readable) medium (e.g.,
FLASH drive, optical disk, magnetic storage disk, or the
like) having stored thereon one or more lines of code
executable by a machine, thereby causing the machine
to perform processes as described herein.

[0060] While the present method and/or system has
been described with reference to certain implementa-
tions, it will be understood by those skilled in the art that
various changes may be made and equivalents may be
substituted without departing from the scope of the
present method and/or system. In addition, many modi-
fications may be made to adapt a particular situation or
material to the teachings of the present disclosure without
departing from its scope. Therefore, it is intended that
the present method and/or system not be limited to the
particular implementations disclosed, but that the
present method and/or system will include all implemen-
tations falling within the scope of the appended claims.
[0061] As used herein, "and/or" means any one or
more of the items in the list joined by "and/or". As an
example, "x and/or y" means any element of the three-
element set {(x), (y), (X, y)}. In other words, "x and/or y"
means "one or both of x and y". As another example, "X,
y, and/or z" means any element of the seven-element
set {(x), (y). (2), (x, ¥), (x, 2), (v, 2), (X, ¥, 2)}. In other
words, "X, y and/or z" means "one or more of x, y and z".
[0062] As utilized herein, the terms "e.g.," and "for ex-
ample" set off lists of one or more non-limiting examples,
instances, or illustrations.

[0063] As used herein, the terms "coupled," "coupled
to," and "coupled with," each mean a structural and/or
electrical connection, whether attached, affixed, con-
nected, joined, fastened, linked, and/or otherwise se-
cured. As used herein, the term "attach" means to affix,
couple, connect, join, fasten, link, and/or otherwise se-
cure. As used herein, the term "connect" means to attach,
affix, couple, join, fasten, link, and/or otherwise secure.
[0064] As used herein the terms "circuits" and "circuit-
ry" refer to physical electronic components (i.e., hard-
ware) and any software and/or firmware ("code") which
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may configure the hardware, be executed by the hard-
ware, and or otherwise be associated with the hardware.
As used herein, for example, a particular processor and
memory may comprise a first "circuit” when executing a
firstone ormore lines of code and may comprise a second
"circuit" when executing a second one or more lines of
code. As utilized herein, circuitry is "operable" and/or
"configured" to perform a function whenever the circuitry
comprises the necessary hardware and/or code (if any
is necessary) to perform the function, regardless of
whether performance of the function is disabled or ena-
bled (e.g., by a user-configurable setting, factory trim,
etc.).

[0065] As used herein, a control circuit may include
digital and/or analog circuitry, discrete and/or integrated
circuitry, microprocessors, DSPs, etc., software, hard-
ware and/or firmware, located on one or more boards,
that form part or all of a controller, and/or are used to
control a welding process, and/or a device such as a
power source or wire feeder.

[0066] As used herein, the term "processor" means
processing devices, apparatus, programs, circuits, com-
ponents, systems, and subsystems, whether implement-
ed in hardware, tangibly embodied software, or both, and
whether or not it is programmable. The term "processor"
as used herein includes, but is not limited to, one or more
computing devices, hardwired circuits, signal-modifying
devices and systems, devices and machines for control-
ling systems, central processing units, programmable
devices and systems, field-programmable gate arrays,
application-specific integrated circuits, systems on a
chip, systems comprising discrete elements and/or cir-
cuits, state machines, virtual machines, data processors,
processing facilities, and combinations of any of the fore-
going. The processor may be, for example, any type of
general purpose microprocessor or microcontroller, a
digital signal processing (DSP) processor, an applica-
tion-specific integrated circuit (ASIC), a graphic process-
ing unit (GPU), a reduced instruction set computer
(RISC) processor with an advanced RISC machine
(ARM) core, etc. The processor may be coupled to,
and/or integrated with a memory device.

[0067] As used, herein, the term "memory" and/or
"memory device" means computer hardware or circuitry
to store information for use by a processor and/or other
digital device. The memory and/or memory device can
be any suitable type of computer memory or any other
type of electronic storage medium, such as, for example,
read-only memory (ROM), random access memory
(RAM), cache memory, compact disc read-only memory
(CDROM), electro-optical memory, magneto-optical
memory, programmable read-only memory (PROM),
erasable programmable read-only memory (EPROM),
electrically-erasable programmable read-only memory
(EEPROM), a computer-readable medium, or the like.
Memory can include, for example, a non-transitory mem-
ory, a non-transitory processor readable medium, a non-
transitory computer readable medium, non-volatile mem-
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ory, dynamic RAM (DRAM), volatile memory, ferroelec-
tric RAM (FRAM), first-in-first-out (FIFO) memory, last-
in-first-out (LIFO) memory, stack memory, non-volatile
RAM (NVRAM), static RAM (SRAM), a cache, a buffer,
asemiconductor memory, a magnetic memory, an optical
memory, a flash memory, a flash card, a compact flash
card, memory cards, secure digital memory cards, a mi-
crocard, a minicard, an expansion card, a smart card, a
memory stick, a multimedia card, a picture card, flash
storage, a subscriber identity module (SIM) card, a hard
drive (HDD), a solid state drive (SSD), etc. The memory
can be configured to store code, instructions, applica-
tions, software, firmware and/or data, and may be exter-
nal, internal, or both with respect to the processor.
[0068] The term "power" is used throughout this spec-
ification for convenience, but also includes related meas-
ures such as energy, current, voltage, and enthalpy. For
example, controlling "power" may involve controlling volt-
age, current, energy, and/or enthalpy, and/or controlling
based on "power" may involve controlling based on volt-
age, current, energy, and/or enthalpy.

[0069] As used herein, welding-type power refers to
power suitable for welding, cladding, brazing, plasma cut-
ting, induction heating, carbon arc cutting, and/or hot wire
welding/preheating (including laser welding and laser
cladding), carbon arc cutting or gouging, and/or resistive
preheating.

[0070] As used herein, a welding-type power supply
and/or power source refers to any device capable of,
when power is applied thereto, supplying welding, clad-
ding, brazing, plasma cutting, induction heating, laser (in-
cluding laser welding, laser hybrid, and laser cladding),
carbon arc cutting or gouging, and/or resistive preheat-
ing, including but not limited to transformer-rectifiers, in-
verters, converters, resonant power supplies, quasi-res-
onant power supplies, switch-mode power supplies, etc.,
as well as control circuitry and other ancillary circuitry
associated therewith.

[0071] As used herein, disable may mean deactivate,
incapacitate, and/or make inoperative. As used herein,
enable may mean activate and/or make operational.
[0072] Disabling of circuitry, actuators, and/or other
hardware may be done via hardware, software (including
firmware), or a combination of hardware and software,
and may include physical disconnection, de-energiza-
tion, and/or a software control that restricts commands
from being implemented to activate the circuitry, actua-
tors, and/or other hardware. Similarly, enabling of circuit-
ry, actuators, and/or other hardware may be done via
hardware, software (including firmware), or a combina-
tion of hardware and software, using the same mecha-
nisms used for disabling.

[0073] Certain implementations are described in the
following numbered clauses:

Clause 1. A welding helmet, comprising:

an outer shell having an external surface;

10

15

20

25

30

35

40

45

50

55

10

a cover lens having an outer surface;

a temperature sensor configured to measure a
temperature indicative of the external surface of
the outer shell or the outer surface of the cover
lens; and

control circuitry configured to output a signal in
response to determining the temperature ex-
ceeds a threshold.

Clause 2. The welding helmet of clause 1, wherein
the signal indicates a risk to the welding helmet due
to high temperature.

Clause 3. The welding helmet of clause 1, wherein
the welding helmet further comprises a userinterface
configured to receive the signal and output a visual
notification or audible notification in response to re-
ceiving the signal.

Clause 4. The welding helmet of clause 3, wherein
the visual notification or audible notification indicates
a risk to the welding helmet due to high temperature.

Clause 5. The welding helmet of clause 1, wherein
the control circuitry is configured to output the signal
to an external device via communication circuitry.

Clause 6. The welding helmet of clause 5, wherein
the external device is a mobile device.

Clause 7. The welding helmet of clause 5, wherein
the external device is a computer.

Clause 8. The welding helmet of clause 5, wherein
the external device is a piece of welding equipment,
and the signal comprises a disable signal.

Clause 9. The welding helmet of clause 1, wherein
the temperature sensor is integrated into the cover
lens.

Clause 10. The welding helmet of clause 1, further
comprising a thermal conductor extending from the
external surface of the outer shell into an interior of
the outer shell, the temperature sensor being posi-
tioned proximate the thermal conductor.

Clause 11. A welding helmet, comprising:
control circuitry configured to:

identify one or more helmet functions of a plu-
rality of helmet functions that are accessible, and
enable the one or more helmet functions and
disable a remainder of the plurality of helmet
functions.

Clause 12. The welding helmet of clause 11, wherein
the control circuitry is configured to determine an
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identity of an operator wearing the welding helmet,
and identify the one or more helmet functions that
are accessible based on the identity of the operator.

Clause 13. The welding helmet of clause 12, further
comprising a sensor configured to automatically de-
tect a characteristic of the operator, the control cir-
cuitry configured to determine the identity of the op-
erator based on the characteristic detected by the
sensor.

Clause 14. The welding helmet of clause 12, further
comprising a user interface configured to receive
credentials of the operator, the control circuitry con-
figured to determine the identity of the operator
based on the credentials received by the user inter-
face.

Clause 15. The welding helmet of clause 11, the
welding helmet further comprising a user interface
configured to output a notification to an operator
wearing the welding helmet identifying the one or
more helmet functions that are accessible.

Clause 16. The welding helmet of clause 11, wherein
the plurality of helmet functions comprise two or
more of a helmet status detection function, an auto-
matic light configuration function, an automatic lens
configuration function, a torch travel speed detection
function, atemperature detection function, a person-
al protective equipment (PPE) detection function, an
arc on time tracking function, an operator identifica-
tion function, a lens maintenance detection function,
awelding parameter viewing function, awork instruc-
tion viewing function, a communication function, or
a guidance or feedback function.

Clause 17. The welding helmet of clause 11, wherein
the control circuitry is configured to identify the one
or more helmet functions based on one or more sig-
nals received from an external device.

Clause 18. The welding helmet of clause 11, wherein
the control circuitry is configured to identify the one
or more helmet functions based on a file or data
structure stored in memory circuitry of the welding
helmet.

Clause 19. The welding helmet of clause 16, further
comprising communication circuitry configured to
communicate with an external device, the control cir-
cuitry configured to update the file or data structure
based on one or more signals received from the ex-
ternal device via the communication circuitry.

Clause 20. The welding helmet of clause 17, wherein
the update comprises a change in the one or more
helmet functions that are accessible.
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Claims

1.

A welding helmet, comprising:

an outer shell having an external surface;

a cover lens having an outer surface;

a temperature sensor configured to measure a
temperature indicative of the external surface of
the outer shell or the outer surface of the cover
lens; and

control circuitry configured to output a signal in
response to determining the temperature ex-
ceeds a threshold.

The welding helmet of claim 1, wherein the signal
indicates a risk to the welding helmet due to high
temperature.

The welding helmet of claim 1, wherein the welding
helmet further comprises a user interface configured
to receive the signal and output a visual notification
or audible notification in response to receiving the
signal, and

optionally wherein the visual notification or audible
notification indicates arisk to the welding helmet due
to high temperature.

The welding helmet of claim 1, wherein the control
circuitry is configured to output the signal to an ex-
ternal device via communication circuitry.

The welding helmet of claim 4, wherein the external
device is one of:

a mobile device;

a computer; or

a piece of welding equipment, and the signal
comprises a disable signal.

The welding helmet of claim 1, wherein the temper-
ature sensor is integrated into the cover lens.

The welding helmet of claim 1, further comprising a
thermal conductor extending from the external sur-
face of the outer shell into an interior of the outer
shell, the temperature sensor being positioned prox-
imate the thermal conductor.

A welding helmet, comprising:
control circuitry configured to:

identify one or more helmet functions of a plu-
rality of helmet functions that are accessible, and
enable the one or more helmet functions and
disable a remainder of the plurality of helmet
functions.

The welding helmet of claim 8, wherein the control
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circuitry is configured to determine an identity of an
operator wearing the welding helmet, and identify
the one or more helmet functions that are accessible
based on the identity of the operator.

The welding helmet of claim 9, further comprising:

a sensor configured to automatically detect a
characteristic of the operator, the control circuit-
ry configured to determine the identity of the op-
erator based on the characteristic detected by
the sensor; or

a user interface configured to receive creden-
tials of the operator, the control circuitry config-
ured to determine the identity of the operator
based on the credentials received by the user
interface.

The welding helmet of claim 8, the welding helmet
further comprising a user interface configured to out-
put a notification to an operator wearing the welding
helmet identifying the one or more helmet functions
that are accessible.

The welding helmet of claim 8, wherein the plurality
of helmet functions comprise two or more of a helmet
status detection function, an automatic light config-
uration function, an automatic lens configuration
function, a torch travel speed detection function, a
temperature detection function, a personal protec-
tive equipment (PPE) detection function, an arc on
time tracking function, an operator identification
function, a lens maintenance detection function, a
welding parameter viewing function, a work instruc-
tion viewing function, a communication function, or
a guidance or feedback function.

The welding helmet of claim 8, wherein the control
circuitry is configured to identify the one or more hel-
met functions based on one or more signals received
from an external device.

The welding helmet of claim 8, wherein the control
circuitry is configured to identify the one or more hel-
met functions based on a file or data structure stored
in memory circuitry of the welding helmet.

The welding helmet of claim 14, further comprising
communication circuitry configured to communicate
with an external device, the control circuitry config-
ured to update the file or data structure based on
one or more signals received from the external de-
vice via the communication circuitry, and

optionally wherein the update comprises a change
in the one or more helmet functions that are acces-
sible.
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